Ureteroinguinal hernia with or without ureteral incarceration resulting in obstructive uropathy is an especially uncommon case. Ureteroinguinal hernia should be included in the differential diagnosis when a hernia is detected on physical exam or found on imaging concurrent with new or unexplained hydronephrosis. The present case illustrates the importance of recognizing this condition. This patient, with a history of renal transplant, was asymptomatic other than a reducible inguinal hernia on exam and an elevated creatinine on lab work. Nephrostomy tube placement, an important temporizing measure to relieve obstruction, and subsequent ureteral reconstruction with inguinal hernia repair was successful in preserving the patient's transplant kidney function. The management described may be helpful in guiding future surgical approaches to similar scenarios.
Introduction
Obstructive uropathy caused by hernia-associated incarceration of the ureter is rare. Ureteral hernias were first described in 1880 and fewer than 140 cases have been described in the literature since that time [1] , with even fewer describing associated incarceration and obstructive uropathy [2] . When present, the majority of cases are associated with inguinal hernias; however, incarceration is relatively uncommon due to the large size of the majority of inguinal hernias [3] . Ureteroinguinal hernias have been reported in men and women; however, they are more common in men and typically occur in the fifth or sixth decade of life. They may be more common in patients with a history of kidney transplant given the location of the ureter within the space of Retzius. Inguinal ureteral hernias occur more frequently on the right side, likely due to differences in the morphology of the fascia of Toldt. On the left, the fascia of Toldt is at the level of the secondary root of the mesosigmoid, which may tighten the retroperitoneum and fix the ureter in some cases. This anatomical arrangement is not present on the right side [4, 5] .
Two anatomical variations of ureteroinguinal hernia have been reported. The paraperitoneal type occurs in about 80% of cases, in which the ureter slides beside the peritoneal sac such that the ureter constitutes part of the hernia sac wall. This sac frequently contains other sliding organs, usually colon. The second and less common type is extraperitoneal, which is characterized by a lack of a peritoneal sac [6] . The herniated ureter is accompanied only by retroperitoneal fat [7] . Anomalies of the urinary system (for example, ptosis of the kidney) are common in these cases (46%) and imaging of the urinary tract is indicated even when the ureteral hernia is incidentally discovered at surgery [4, 8] . Both the paraperitoneal and extraperitoneal hernias are predominantly indirect.
Ureteroinguinal hernias may present clinically as abdominal pain and obstructive uropathy, but some patients are asymptomatic. Urologic symptoms may occur if there is coexisting bladder herniation, which is a rare phenomenon that also occurred in this case. Bladder involvement is rarely associated with ureteral hernia, likely because indirect hernia is more common than direct hernia (80% versus 20%) in the setting of ureteral hernia. Herniation of the bladder usually occurs in direct hernias [5] . Symptoms that may be present in the case of bladder herniation are characteristic of bladder outlet obstruction, such as urinary frequency, obstructive symptoms or urinary retention, dysuria, nocturia, and hematuria.
The condition is often diagnosed incidentally during or after herniorrhaphy, when the ureter is inadvertently injured. This highlights the importance of preoperative diagnosis. Anterograde or retrograde urography, computed tomography (CT), or magnetic resonance imaging (MRI) can be used as diagnostic imaging studies. A ureteral hernia can be demonstrated on an anterograde nephrostogram by a redundant loop The loop is oriented vertically in inguinal hernias, and horizontally in ureterosciatic hernias. CT or MRI with or without intravenous contrast can also make the diagnosis when the distal ureter is seen entering the inguinal canal or extending beyond the bony pelvis [6] . Furthermore, one must have a high index of suspicion for the diagnosis if there is new or unexplained hydronephrosis present ipsilateral to the hernia, or if hydronephrosis is present in the setting of a renal transplant. In these cases, CT urogram, diuretic renogram, or retrograde pyelogram may be indicated prior to surgical intervention. Ureteroinguinal hernias are treated surgically because of the risk of obstructive uropathy. Herniorrhaphy with simple reduction of the ureter may be performed, or resection of the redundant ureter followed by primary anastomosis or ureteroneocystostomy [9, 10] . In preparation for surgery, a nephrostomy tube should be placed for palliation of obstructive uropathy [6] . Intraoperatively, the herniated ureter must be carefully dissected away from the hernia sac and replaced in the retroperitoneal space to prevent ureteral injury. Postoperative ultrasound, CT urogram, or diuretic renogram should be done to ensure patency and proper replacement of the ureter [9, 10] .
The present case conveys the importance of an accurate diagnosis of incarcerated ureteroinguinal hernia. Early recognition of the condition and appropriate treatment, illustrated by the following case description, is important in order to avoid renal failure.
Case Report
An 87-year-old male with a history of polycystic kidney disease status-post bilateral nephrectomies and a living related donor transplant in 2001 presented with fevers and shortness of breath. He had left lower lobe crackles and a reducible right inguinal hernia. He was diagnosed with a lobar pneumonia and treated with intravenous antibiotics. On hospital day 3, he developed an acute kidney injury (AKI), thought to be secondary to antibiotics versus dehydration, and was started on intravenous fluids. He subsequently developed respiratory distress secondary to pulmonary edema, and his renal function did not improve with fluids. An ultrasound to evaluate progressively worsening AKI revealed moderate to severe hydronephrosis of the right transplant kidney that was new compared to a prior CT scan of the abdomen/pelvis. The ultrasound also showed moderate hydroureter with non-visualization of the distal aspect of the ureter, suspicious for obstruction. A CT cystogram was performed to evaluate for obstruction and revealed marked hydronephrosis and hydroureter, demonstrating reflux into the collecting system as well as incarceration of a dilated ureter along with the anterior portion of the bladder within a fat-containing right inguinal hernia. Urology was consulted and the patient underwent a right nephrostomy tube placement. After relief of the obstruction, his renal function returned to baseline level. He was scheduled for ureteral reconstruction and right inguinal hernia repair.
At exploratory laparotomy, the right inguinal hernia was found to contain the right transplant ureter and a portion of the anterior bladder with the distal portion of the transplant ureter adherent to the inguinal hernia sac, indicative of a paraperitoneal hernia. Following ureterolysis of the right transplant ureter and preperitoneal repair of the right inguinal hernia, a right distal transplant ureterectomy and ureteroneocystostomy was performed over a ureteral stent with nephrostomy tube removal. At 2-month follow-up, the patient was asymptomatic with return of baseline renal function. No evidence of obstruction was noted with follow-up imaging done at 8 months.
Discussion
Obstructive uropathy following renal transplantation is not uncommon with an incidence of 3% [7] . However, ureteral obstruction secondary to ureteroinguinal herniation with incarceration is a rare occurrence. The present case illustrates the importance of prompt recognition and proper surgical management. Failure in diagnosis and poor management can lead to loss of the allograft.
On review of the literature, there are only two cases of ureteroinguinal hernia occurring in a transplant graft [2, 7] . Only one of the two cases [7] involved incarceration of the ureter. The second patient [2] was asymptomatic on presentation with the physical exam significant only for a reducible hernia, similar to the present case. At initial workup the patient had graft hydronephrosis and an elevated creatinine, and subsequent magnetic resonance urography revealed an ureteroinguinal hernia.
The present case illustrates the importance of a high suspicion for ureteroinguinal hernia in patients with new or unexplained hydronephrosis located ipsilateral to the hernia or in the setting of a renal transplant. Incarceration of an ureteroinguinal hernia is a feared complication that results in obstructive uropathy and progressively worsening renal function without proper diagnosis and treatment. Importantly, ureteroinguinal hernia can be included in the differential diagnosis of obstructive uropathy when a hernia is detected on physical exam, as in the present case, or found on imaging. This case also illustrates that nephrostomy tube placement is an important temporizing measure allowing relief of the obstruction without delay, while allowing subsequent surgical exploration under optimal conditions, also described by Osman et al in a similar case. Although stenting of the ureter at the time of definitive repair facilitates identification and protection during hernia repair, ureteral stent placement may be difficult given the length and tortuosity of ureter in these cases [11] . Furthermore, the resultant periureteral inflammation may make dissection of the ureter off surrounding structures more difficult than it already may be. In select cases, the hernia may be reduced under fluoroscopic control with the use of antegrade urography prior to hernia repair [7] .
The case highlights successful management of an incarcerated ureteroinguinal hernia. Given the rarity of this condition, the management described will likely be helpful in guiding future approaches to the same scenario. The case should raise awareness of the condition for surgeons performing routine inguinal hernia repairs. Surgeons must be aware of the possibility of ureteroinguinal hernia in order to avoid ureteral injury during hernia repair, as preoperative recognition of the condition is paramount to a successful outcome.
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